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ABSTRACT

US shale oil has created dramatic changes in international oil markets. The United States became the world’s biggest producer of crude oil after it
overtook Saudi Arabia and Russia and then returned to exporting crude oil after a stop that lasted more than four decades. Its imports of crude oil
decreased significantly. US shale oil had a remarkable impact on the structure of international crude oil trade; Other producers, including OPEC, were
affected by the decline in their shares in the global oil market and the decline in their financial revenues. Technological development has played an
essential role in the success of US shale oil by reducing costs and increasing economic feasibility. Therefore, US shale oil is no longer highly sensitive
to lower oil prices, as it was before. Furthermore, the continuous increase in crude oil prices from $24.4/barrel in 2001 to $97 and $111.6 in 2008 and
2012, respectively, was enough to make shale oil production economically profitable. Now, the United States plays an essential role in the global oil
market, as the largest consumer and producer and, behind China, the second largest importer. Shale oil is expected to play a growing role in the US

oil sector and the global oil industry in the future.

Keywords: US Shale Oil, Crude Oil Price, International Oil Markets, OPEC, Fiscal and External Break-even Price.
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1. INTRODUCTION

Energy markets, in general, and the crude oil market, in particular,
have not seen fierce controversy throughout their long history,
such as the controversy related to US shale oil. This controversy
revolves around several issues, including the economic feasibility
of US shale oil production with its high break-even price and
adverse effects on the environment compared to other types of
crude oil. What is the extent of the contribution of shale oil to
the production of US and global crude o0il? What is the impact of
US shale oil on international crude oil trade, crude oil prices, and
OPEC? Can OPEC disrupt the US shale oil boom? Why have other
countries with reserves exceeding those of the United States of
shale oil not achieved similar success in this field? And what are
the challenges facing US shale 0il? Although this controversy has

lasted for many years, the answers to the above questions were
contradictory. Therefore, this study will discuss these questions in
more detail and depth to find clear answers supported by accurate
numbers and rational economic analysis.

The interest of economic analysts in the US shale oil revolution
began in 2008 due to the high growth rates of shale oil production
achieved this year, which exceeded 79%. This production
continued to increase at high growth rates throughout the following
years, where the amount of production increased between 2007 and
2019 more than 25 times, and the annual growth rate reached 58%.
In 2019, US shale oil production represented nearly two-thirds of
US crude oil production and more than 11% of global crude oil
production. The success of the American shale oil revolution is due
to two main reasons: the first is the gradual and escalating rise in
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crude oil prices beginning in 2000 (Abadie and Chamorro, 2017).
And the second is the technique known as hydraulic fracturing,
a method of breaking up an oil shale formation by pumping
water, sand and chemicals at high pressure, which has improved
dramatically, and this has led to a reduction in production costs
(Bahgat, 2014; Ansari, 2017).

Salameh (2013) concluded that American shale oil will not affect
global oil supplies and that oil production in the United States will
peak in 2019 and begin to decline. As a result, the United States
will never surpass Russia or Saudi Arabia. He also believes that
one barrier to increased shale oil is high production costs and that
without prices above $100/barrel, no one would be interested in
shale oil. While Platts (2013) expected that if prices fall below
$50, this will lead to shut-in Eagle Ford wells.

Manescu and Nuflo (2015) predicted that in 2020 US shale oil
production will reach 4.8 Mb/d, making up approximately a third
of US crude oil production. In reality, production reached 7.35
Mb/d in 2020, accounting for more than two-thirds of US crude oil
production. They also highlighted the weak relationship between
the US shale oil revolution and the 2014 oil price crash. In contrast,
the European Central Bank (2016) confirmed that a rise in oil
supply, particularly US shale oil, could explain 60% of the drop in
oil prices in 2014. According to Baumeister and Kilian (2016), the
US economy still responds to oil price shocks as an oil importer.
There is no evidence that US shale oil has changed the response
of the US economy to oil price fluctuations. Therefore, when oil
prices reduce, US economic activity increases and vice versa.
Kilian (2016) highlighted the uncertainties surrounding the future
of shale oil’s future; therefore, he warned against the assumption
that the United States will become the largest oil producer in the
world and will overtake Saudi Arabia. Furthermore, he noted that
the improved horizontal drilling and fracking technology that
drove the US shale oil revolution might prolong the boom, but it
will likely not last forever.

Alvarez and Nino (2017) emphasized that since 2014, US shale
oil has affected oil prices by increasing global crude oil supply
and influencing OPEC policies. With the increase in production,
OPEC initially moved to maintain its market share. Still, it
could not compete enough, so it preferred to follow a policy of
price stability. They indicated that shale oil will play a decisive
role in international oil markets, at least for the next 15 years.
While Bjornland and Julia (2018) demonstrated that the US had
increased its reliance on oil, not as a consumer, but as a producer;
therefore, the United States did not experience a boom when crude
oil prices fell between 2014 and 2016. The increase in oil prices
may now positively affect economic activity in the United States
rather than negatively. Nathan et al. (2020) found that without the
shale oil revolution, oil prices would have risen by 36% in 2018
and that US shale oil has reduced current volatility in oil prices
by about 25% and will reduce volatility by more than 50% in the
long term. Gundersen (2020) shows that US shale oil negatively
affected oil prices after 2013 but not before. He indicated that
US crude oil explains 13% of the volatility in oil prices during
2003-2015. While the OPEC and US together explain a third of
the volatility.

From a review of the previous literature, we can clearly say that
the US shale oil revolution is a controversial issue. This study
focuses on the critical issues related to US shale oil and discusses
contentious issues to better understand the impact of US shale oil
locally and globally.

2. METHODOLOGY AND DATA

In this study, the statistical analysis methodology was used,
as research questions were answered using descriptive tables
and graphs, which study the trends of the causal relationship
between the increase in US shale oil and other variables such as
the break-even price of shale oil, US crude oil production, the
number of drilling rigs, OPEC shares in global oil trade, global
crude oil production, crude oil prices, global crude oil trade
structure, US crude oil trade structure, fiscal break-even oil price,
and external break-even oil price for OPEC members. The data
used in this study were obtained from international institutions
and organizations such as OPEC, the US Energy Information
Administration (EIA), and the International Monetary Fund, which
are reliable sources that are very concerned with oil, energy, and
the economy.

3. GLOBAL RESERVES OF SHALE OIL

The US EIA estimated the recoverable shale oil reserves worldwide
at 345 billion barrels, distributed in 42 countries. Geographically,
92% of'the global recoverable shale oil reserves are located in four
regions. North America has 80 billion barrels, the former Soviet
Union has 77.2 billion barrels, Asia and the Pacific have 61 billion
barrels, and South America has 59.7 billion barrels. As countries,
more than 63% of the global reserves of technically recoverable
shale oil are concentrated in five countries. Russia has 21.7%,
the United States 16.8%, China 9.3%, Argentina 7.8% and Libya
7.5% (Table 1).

3.1. US Shale Qil Production Progress

The United States ranks first in shale oil production and represents
80% of total global production. Canada came second with
0.45 Mb/d in December 2014, while other countries with large
technically recoverable reserves, such as Argentina, Russia,
Mexico, Colombia and Australia, have not yet reached commercial
shale oil production. Argentina produced no more than 50 thousand
barrels/day in 2015 (Aloulou, 2016), and Russia did not exceed its
shale oil production in 2013, more than 120 thousand barrels/day
(0GJ, 2014).US shale oil production increased so dramatically
during the period 2007-2019. Therefore, some oil industry experts
called it the US shale oil revolution; it increased from 0.34 Mb/d
in 2007 to 1.31 Mb/d in 2011 and then increased to 5.8 Mb/d in
2015 and 8.60 Mb/d in 2019, representing 11.43% of global crude
oil production. Production increased between 2007 and 2019 by
more than 25 times, with an annual growth rate of 58%, a very
high rate that the global oil industry has never seen before. The
increase in production rates is attributable to two major factors
that contributed significantly to the success of the shale oil boom,
namely the development of production techniques that decreased
the break-even price of production and the increases in oil prices,
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which increased from $24.4 a barrel in 2001 to $111.6 in 2012
(BP, 2022); These two reasons were sufficient to make shale oil
production profitable from an economic point of view.

As a result, US crude oil production increased from 5.07 Mb/d
in 2007 to 12.23 Mb/d in 2019, the highest production in US
history (Figure 1), of which shale oil represented more than 70%.
Meanwhile, the contribution of US shale oil production to global
crude oil production increased from 0.48% in 2007 to 11.43%
in 2019. As shown in Table 2, US shale oil production increased

during the period 2007-2019 almost double compared to global
crude oil production. As global crude oil increased by 4.2 Mb/d,
while US shale oil production increased by 8.3 Mb/d, this increase
in US shale oil production was one of the important reasons that
led to a surplus in world oil supply. It ultimately resulted in a price
collapse in the fourth quarter of 2014. Although the turmoil in the
Middle East, such as the turmoil in Iraq, Libya, and the sanctions
imposed on Iran, has reduced the surplus in oil supply, prices have
not resisted these production increases and have tended to decline
(World Bank, 2018).US shale oil production in 2019 exceeded

Table 1: Distribution of technically recoverable shale oil by regions and countries, 2013 (billion barrels, %)

North America 80 232
Former Soviet Union 77.2 224
Asia and Pacific 61 17.6
South America 59.7 17.3
Others 67.1 19.5
Total 345 100

Russia 75 21.7
United States 58 16.8
China 32 9.3
Argentina 27 7.8
Libya 26 7.5
Others 127 36.8
Total 345 100

Source: Author’s computation, based on EIA, 2013. EIA: Energy information administration

Table 2: US shale oil production and its percentage from US and global crude oil production (2007-January 2023) (Mb/d, %)

2007 0.34 5.07
2008 0.61 79.4 5.00
2009 0.69 13.1 5.36
2010 0.87 26.1 5.48
2011 1.31 50.6 5.67
2012 2.25 71.8 6.52
2013 3.48 54.7 7.49
2014 4.10 17.8 8.79
2015 4.50 9.8 9.44
2016 4.30 —4.4 8.84
2017 5.80 349 9.35
2018 7.40 27.6 10.99
2019 8.60 16.2 12.23
2020 7.35 —-14.5 11.31
2021 7.33 -0.3 11.25
2022 7.90 7.7 11.70
2023-January 8.20 3.8 12.40

6.7 71.1 0.5
-1.4 12.2 71.7 0.8 0.9
7.2 12.9 68.8 —4.0 1.0
22 15.9 69.7 13 1.3
3.4 23.1 70.2 0.7 1.9
15.0 345 72.7 3.6 3.1
14.9 46.4 72.8 0.1 4.8
17.4 46.7 73.4 0.8 5.6
7.4 47.7 75.1 23 6.0
—6.4 48.6 753 0.3 5.7
5.8 62.0 74.6 -0.9 7.8
17.6 67.3 75.8 1.6 9.8
11.3 70.3 75.3 —-0.7 11.4
=7.6 65.0 69.2 —8.1 10.6
-0.5 65.2 69.7 0.7 10.2
4.0 67.5 72.2 3.6 10.9
6.0 66.1 73.4 1.7 11.2

Source: Author’s computation, based on EIA, 2021, OPEC, 2022; EIA, 2023a. EIA: Energy information administration

Figure 1: US crude oil (1860-2022) (thousand b/d)
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crude oil production in eight OPEC member states combined.
Algeria, Libya, Venezuela, Nigeria, Angola, Gabon, Congo and
Equatorial Guinea, as the production of these eight countries did
not exceed 7.7 Mb/d. It also exceeded the production of two of
the largest OPEC member producers. Iraq and the United Arab
Emirates, since their production reached 7.63 Mb/d (OPEC, 2020).

In 2020, due to the consequences of COVID-19, the global demand
for crude oil decreased from 75.1 in 2019 Mb/d to 69.1 Mb/d
in 2020, and oil prices fell to their lowest level in two decades,
reaching $ 16.55 in April. It resulted in a 14.8% fall in US shale
oil production, compared to 8.1% for global crude oil production.
However, this did not last long. In 2022, due to the recovery of
the global economy from the effects of Covid-19 (Rodhan and
Jaaz, 2022), along with the onset of the Ukrainian crisis, crude
oil prices rose again to $ 110 in February 2022 (World Economic
Forum, 2022), resulting in a rise of 7.7% in US shale oil production
compared to 3.59% for global crude oil production. In January
2023, US shale oil production increased by 3.8%, while global
crude oil production increased by 1.6%. In the same month, US
shale oil represented 11.17% of global crude oil production, the
highest since 2019 (Table 2).

Since 2018, the US has become the world’s biggest producer of
crude oil. The increase in US crude oil production, driven by shale
oil, exceeded all expectations. The US EIA predicted in June 2012
that the US would surpass Russia and Saudi Arabia in crude oil
production in 2020 (EIA, 2012). Some oil economists described
that such rosy expectations are not supported by the realities of
the international oil market and that the expected US production
by 2020 will not reach more than 7.40 Mb/d, which is much less
than the anticipated production of Saudi Arabia and Russia in the
same year (Salameh, 2013). The United States surpassed Saudi
Arabia and Russia faster than expected, which was achieved in
2018 (Dunn and Hess, 2018). This is the first time that the United
States has exceeded Saudi Arabia in crude oil in 27 years and
Russia in 20 years (Figure 2). The United States plays an essential
role in the global crude oil market as the second largest importer of
crude oil after China and as the largest consumer and producer after
surpassing Russia and Saudi Arabia in 2018 (OPEC, 2022). These
accelerated increases in US shale oil production had significant

impacts domestically and internationally. Locally, it affected oil
imports and exports, the gross domestic product, and the creation
of new jobs. At the international level, it significantly increased
oil supply, directly affecting the price of crude oil, which affected
other producers, especially OPEC, which took several steps to
counteract the US shale oil and maintain its market share.

3.2. Shale Oil Impact on US Crude Oil Trade

The rapid development of shale oil production during 2007-2019
has reduced US crude oil imports and improved crude oil exports,
leading to a marked improvement in net crude oil imports. With US
shale oil production increasing from 0.34 Mb/d in 2007 to 8.6 Mb/d
in 2019, US crude oil imports decreased from 10.03 Mb/d in 2007
to 6.49 Mb/d in 2019. In other words, US crude oil imports fell
during this period by an annual rate of 2.5%. Unlike the declining
path of US crude oil imports, exports have taken an upward path.
However, this increase was not significantly noticeable until 2016,
when the US Congress lifted restrictions on crude oil exports. As
is known, after the OAPEC’s 1973 oil embargo, Congress passed
the Energy Policy 1975, which imposed restrictions on the export
of crude oil. This restriction continued until 1985, when President
Reagan allowed crude oil to be exported only to Canada, following
Canada’s decision to lift some restrictions on exports to the United
States (Greenley, 2019).

With US shale oil production increasing and because US shale oil
is light oil and most refineries in the United States are designed to
deal with heavy and medium oil, its supply increased and its prices
decreased locally compared to international prices. As crude oil
production moved towards higher levels, the policies instituted
during the 1970s became inadequate. Consequently, in 2016,
Congress passed the Consolidated Appropriations Act, which
removed restrictions on crude oil exports (Melek and Ojeda, 2017).

As a result, US exports increased from 0.03 Mb/d in 2007 to
3.21 Mb/d in 2020. In contrast, US crude oil imports decreased
from 10.03 Mb/d in 2007 to 5.88 in 2020. This decreased net crude
oil imports from 10 Mb/d in 2007 to 2.67 in 2020. In 2021, the
US imported approximately 6.11 Mb/d of crude oil and exported
about 2.96 Mb/d. However, some of the crude oil that the US
imports is refined by US refineries into petroleum products that the

Figure 2: US crude oil production (1996-2018) (Mb/d)
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US subsequently exports. However, US net imports of petroleum
products and crude oil decreased from 12.04 Mb/d in 2007 to
0.67 Mb/d in 2019 (Figure 3). In 2020, net US imports of petroleum
products and crude oil were negative, the 1% year since 1949. In
2021, the United States exported approximately 8.54 Mb/d and
imported about 8.47 Mb/d of petroleum products and crude oil,
making the US a net exporter of petroleum products and crude oil
for the 2™ year since 1949 (EIA, 2022).

It is clear from the above analyses that increases in shale oil
production have allowed the United States to reduce the chronic
deficit in net crude oil imports by reducing imports and increasing
crude oil exports. After more than four decades of stopping oil
exports, it also allowed the US to become a crude oil exporter.
These increases in shale oil helped the United States achieve
self-sufficiency and become a net exporter of petroleum products
and crude oil starting in 2021. Shale oil production affected both
sides of the international oil trade in opposite directions; both
directions were not in the interest of other oil-producing countries,
especially OPEC.

3.3. Why Did Shale Qil Succeed in the US and Not in

Elsewhere?

The shale oil revolution was successful in the United States for

the following reasons:

1. Individuals and companies have mineral resource property
rights in the United States, although, in most of the world
these rights belong exclusively to governments. This fact
provides a substantial incentive for landowners to lease or sell
their property rights to oil companies. The wide availability
and adaptability of the market for drilling rigs and other
critical equipment, such as exploration and production tools,
is another distinctive characteristic. For instance, the US and
Canada possess more than 65% of the world’s drilling rigs.
These characteristics, which are not present in other regions
of the globe, make the United States a unique player in terms
of invention and experimentation. (Maugeri, 2012).

2. The continuous increase in crude oil prices from $24.4 a
barrel in 2000 to $111.6 in 2012 was sufficient to make shale
oil production profitable from an economic point of view
(BP, 2022).

3. Low-interest rates in banks and financial institutions:
This constituted a strong incentive for oil companies to
borrow, as the total loans granted to companies operating
in shale oil extraction reached nearly $250 billion in 2014
(Amadeo, 2021).

4. The distinguished application of hydraulic fracturing
technologies in shale gas reservoirs has made it possible to
repeat the application of experience in extracting hydrocarbons
in unconventional oil-rock fields. This has been encouraged
by the widening differences between natural gas prices and
crude oil prices, especially after the collapse of gas prices in
the United States and its decline to low levels, while oil prices
maintained high levels until the last quarter of 2014.

5. Taxexemptions, legal and institutional frameworks, availability
of active service industries, advanced infrastructure in the oil
industry, and a trained workforce have all contributed to the
rapid expansion of US shale oil (Ragab, 2015).

Until now, only a limited number of countries have successfully
produced shale oil; Canada produces about 0.4 Mb/d of shale oil.
In Argentina, geological information indicates that the resources
could be substantial. However, production in Argentina is about 50
thousand barrels/day. For example, elsewhere, such as in China,
South Africa and Ukraine, exploration has begun, but production
targets have been reduced, or exploration has been abandoned.
Long-term, some successes can be achieved in shale oil production
in Argentina, Canada, Russia, Mexico, Australia, China and the
United Arab Emirates. By 2040, shale oil production will exceed
3.5 Mb/d from regions outside the United States (Gould and Glade,
2019). Conditions that existed for US shale oil are not available,
for the most part, in other countries that contain reasonable shale
oil reserves. Therefore, there are doubts that the success of the US
Shale oil would easily replicate in other regions, at least within
the next few years.

3.4. Breakeven Price' of US Shale Oil Production

Rising oil prices were a significant factor in the prosperity of the
US shale oil revolution, especially during the period from 2011 to
2014, in which crude oil prices exceeded the break-even price of

1 Breakeven prices relate to the lowest oil price required for profitability.

Figure 3: US crude oil exports, imports, net imports, and net imports of petroleum products and crude oil (2007-2021) (Mb/d)
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US shale oil production, which was more than $ 90/barrel, with
the increase in prices from 79.5 dollars/barrel 2010 to more than $
111 abarrel in 2012, US shale oil production increased from 0.87
in 2010 to 2.25 Mb/d in 2012, that is, the annual growth rate of
production is close to 80%.US shale oil has been very sensitive to
fluctuations in international oil markets due to its high break-even
price. Competitors often relied on the collapse of the US shale
oil industry when prices fell below the 90 level, which did not
occur despite constant price fluctuations. During 20152019, the
break-even price decreased to $§ 73 a barrel in 2014, then to $ 60
in 2015 (Kapustin and Grushevenko, 2018), and between 48 and
52 on average after 2017 (Plante and Patel, 2019).

This continuous decrease in the break-even price of shale oil made
the US shale oil industry more flexible to face fluctuations in oil
prices, and the results were the opposite. Despite the drop in prices
from about 100 dollars a barrel in 2014 to 64 dollars in 2019,
shale oil production has doubled by 100% during this period. The
main reason for the drop in US shale oil break-even is due to the
growing experience of US companies operating in the field of shale
oil during the previous period and the tremendous technological
development that the US shale oil industry witnessed, which led to
improved efficiency and then productivity. Initial production rates
have increased due to the development of drilling techniques; in
recent years, the average production of new wells has been higher
compared to previous years. Therefore, the first month of crude
oil production per new well for the five most significant fields in
the United States, Niobrara, Permian, Eagle Ford, Anadarko, and
Bakken, improved significantly during 2007-2019 (Figure 4).
Furthermore, despite the significant decrease in the number of active
rigs, which decreased from 1370 in 2013 to 860 in 2019, crude
oil production did not fall. On the contrary, crude oil production
increased from 7.5 Mb/d in 2013 to 12.1 Mb/d in 2019 (Figure 5).

With all these developments, US shale oil has become an essential
player in the international market. It cannot be ignored in any way.
All bets have fallen on its collapse with the drop in prices; this
indicates the failure of the policies of the major producers in the
international oil markets, whose policies led to the crude oil prices
reaching record levels during the period 2011-2014, because of
which the start of the US shale oil industry succeeded. It is not

possible for them now to take US shale oil from the crude oil
markets despite the multiple attempts by significant producers
to flood the oil markets by increasing the oil supply to reduce
prices and cause losses to US shale oil and then push it outside the
international oil markets, as happened in 2015 and 2019.

3.5. Can OPEC Curb the Shale Oil Revolution?

OPEC has many rational reasons to confront the US shale oil
revolution, as it has been dramatically affected by the increases
in US shale oil production; OPEC crude oil exports to the US
decreased from 5.1 Mb/d in 2010 to 0.96 Mb/d in 2021. In other
words, its share decreased from 55% to 11% in the US crude oil
market (OPEC, 2022). The decline in OPEC crude oil exports to
the US was not at the same rate between its countries; Light oil
producers were the most affected, such as Nigeria, whose exports
decreased from 1.623 Mb/d in 2010 to 0.174 Mb/d in 2021 and
Angola, which reduced its exports from 0.6 Mb/d to 0.017 Mb/d in
2021. The reason for this is that US shale oil is light and because
of its high production, which led to a lack of need to import it, as
well as because most US refineries are technically designed to deal
with heavy oil (OPEC, 2022). As for the producers of heavy crude
oil from OPEC members, their exports decreased, but in smaller
proportions. Saudi Arabia, for example, although it has significant
shares in US refineries (Al-Darwish et al., 2015), its exports to the
United States fell from 1.21 Mb/d in 2010 to 0.42 Mb/d in 2021.

Furthermore, OPEC’s share of global crude oil production
decreased from 41.1% to 37.9% between 2010 and 2021, Although
OPEC was able to find other consumers to buy its crude oil in
Asia and Pacific, led by China and India, whose imports from
OPEC increased from 11.56 to 14.17 Mb/d during the same period
(OPEC, 2022), OPEC was forced to reduce production to maintain
prices after the US shale oil production increase. However, the
increase in US shale oil caused a supply glut in oil markets
and greatly affected crude oil prices in international markets,
as happened in the last quarter of 2014, when prices collapsed;
approximately 60% of the price decline was due to the increase
in supply, especially the supply of shale oil (European Central
Bank, 2016), which was reflected in the oil revenues achieved by
OPEC members. For example, the OPEC members’ oil revenues
for 2019 decreased to nearly 50% of revenues in 2012 (Table 3).

Figure 4: First-month crude oil production per new well (2007-2019)
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Figure 5: Oil production and number of rigs in the US (2013-2021)
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Table 3: Oil revenues for OPEC members (billion dollars)

Iran 101.5 194
Iraq 94.1 80.1
Kuwait 108.5 52.5
Saudi 337.5 202.4
United Arab Emirates 86.1 49.636
Algeria 48.3 22.67
Libya 60.2 24.2
Nigeria 95.7 45.1
Angola 69.9 323
Venezuela 93.5 22.5
OPEC 1182.9 564.9

Source: OPEC, 2020; OPEC, 2017

The same is repeated with the other producers who share OPEC’s
concerns about US shale, including Russia, which has cooperated
with OPEC since 2015 and collectively is called OPEC +.

Therefore, the motivations to preserve its market share and oil
revenues are an acceptable justification for its attempt to obstruct
US shale oil production. OPEC may have achieved some successes
by flooding the oil market by increasing production to reduce
prices, causing losses to companies operating in the US shale oil
field and removing them outside the oil markets, as happened in
2015. Despite the losses that OPEC incurs when it pursues the
policy of dumping oil markets due to lower prices, it can suffer
some losses in the short term to achieve higher prices in the
long term. OPEC was able to do this previously due to the high
break-even price of shale oil production when it was above $ 90
a barrel. Still, the big question is whether it can repeat this after
the significant drop in the US shale oil break-even price, which
is approaching $ 50. The answer to this question is complex and
has more than one aspect. The break-even price for OPEC+ crude
oil production is lower than for shale oil. For example, the break-
even price, in dollars per barrel, is 9.1 in Iran, Saudi Arabia 10,
Iraq 10.6, UAE 12.3, Venezuela 27 and Russia 19.2. Therefore,
the crude oil break-even price supports OPEC+ in pursuing the

policy of dumping, but what about the fiscal break-even Oil Price?
and the external break-even Oil Price’?

One of the financial restrictions that OPEC+ members faces is the
break-even crude oil prices at which an economy (regarding an
external break-even) or a government (regarding a fiscal break-
even) needs to balance its spending. At the national level, the
most commonly used is the fiscal break-even price, which is the
lowest price per barrel that a government must receive to cover its
spending (Setser and Frank, 2017). If the fiscal break-even price is
higher than the crude oil price, OPEC+ members have four options:
reducing spending, borrowing, drawing down existing financial
reserves, or devaluing the currencys; all of these options, although
they can be implemented in the short term, will have a major
long-term influence and can lead to serious social and economic
impact, and if the crude oil price is less than the external break-
even price, the economy is expected to adjust spending outflows
to meet expenditure inflows. In other words, the government has
to cut spending or let the value of its currency fall, which also has
economic and social repercussions that many OPEC + members
may not bear (EIA, 2020b).

Fiscal break-even has varied considerably for most OPEC+
members during 2019-2021, ranging from $ 43 to $ 417.5.
On average, it was $ 95.26. Regarding external break-even, it
ranged between 29.4 and 97.4 dollars. On average, it was $ 54
(Figures 6 and 7). Based on current fiscal and external breakeven
prices for OPEC + members compared to the current breakeven
price for US shale oil, which ranges between 48 and 52 dollars/
barrel, it becomes clear that it is not easy for OPEC members and
other producers allied with them to follow the policy of flooding
the oil markets to reduce prices and then displace US shale oil out

2 Oil Fiscal Breakeven Price is the price at which there is no budget deficit or
surplus (U.S. dollars per barrel).

3 Oil External Breakeven is the price at which the trade deficit will be
eliminated (U.S. dollars per barrel).
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Figure 6: Fiscal break-even oil price for OPEC+ (2019-2021) (USD/barrels)
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Figure 7: External break-even oil price for OPEC+ (2019-2021) (USD/barrels)
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of the international oil markets. If they can do so in the short term
by following the options we mentioned earlier when the external
and fiscal break-even prices fall below the crude oil prices, then
they cannot bear the consequences of that in the long term. Now,
we can clearly say that US shale oil is out of the grip of OPEC and
the other producers cooperating with it and that they can no longer
significantly influence it regarding the price war. This means that
US shale oil production will continue to rise unless it faces other
problems outside of this area.

Finally, we can briefly present the OPEC position towards the
US shale oil revolution. In 2012, Abdalla Salem Al-Badri, the
secretary general of OPEC, asserted that OPEC would not be
impacted by US shale oil production. Al-Badri believed that shale
oil suffers from high production costs, estimated at $90 a barrel,
making it very sensitive to low oil prices. He thought shale oil
would be completely out of the market if prices fell to $50-70
a barrel. Al-Badri was also sceptical of estimates that US shale

production could reach 3 million barrels in 20 years and estimated
that in 2018 production could begin to decline rapidly (Salameh,
2013). The events that took place proved the opposite, as the costs
of producing shale oil fell much below the level of $90 a barrel,
shale oil did not go out of the market when prices fell to the level
of $60-70 a barrel, and shale oil did not need 20 years to reach a
level of 3 Mb/d. Production increased to a higher level than this
level in 2013, that is, after 1 year. Finally, shale oil did not decrease
significantly in 2018, as production increased from 2.25 Mb/d in
2012 to 8.6 Mb/d in 2019. Despite the decrease in production in
2020 due to the consequences of Coved 19, production gradually
recovered until it reached 8.2 Mb/d in January 2023.

4. CHALLENGES FACING US SHALE OIL

Despite the significant expansion that the shale oil industry
has seen, it faces some challenges. One of the main problems
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Figure 8: Average crude oil production per new well (2017-2019)
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associated with shale oil is the large number of wells needed
to maintain existing production levels, as the production of
shale oil wells decreases very quickly after the beginning of
production (Figure 8). In 2017, for example, about 8500 wells
were drilled, almost 70% of which were to fill the decline in the
production wells. Without these new wells, shale oil production
would have been expected to decrease by approximately 1.8
Mb/d in 1 year (Gould and Glade, 2019). Shale oil is extracted by
pouring water, sand, and chemicals into the earth at high pressure.
This mechanism exacerbates water and land contamination.
(Salameh, 2013). Therefore, the shale oil industry should develop
technological solutions to reduce the use of water and chemicals,
reduce pollution, and reduce water depletion.

The annual energy forecast for 2020 issued by the US EIA sets
out three scenarios for the future path of US shale oil production,
as follows (EIA, 2020c):

e  First: The Reference Scenario. This scenario indicates that US
shale oil production will continue to increase until it reaches 11
Mb/d in 2035 and remains close to this level until 2045. Then
production begins to decline, and investment moves to more
expensive and less productive areas. The EIA expects that the
increase in production growth will result from improving the
efficiency of drilling operations and reducing costs, making
the development of oil shale resources less sensitive to oil
prices compared to the past.

e Second: The Optimistic Scenario, in which more advanced
technology is used, and the recoverable reserves rise,
compared to the reference scenario. In this scenario, shale
oil is expected to continuously increase to approximately 14
Mb/d during the mid-2050s as the new advanced technology
reduces production costs and improves productivity,
stimulating the development of additional resources. Then,
shale oil production slowly decreases toward the end of
2050.

e Third: The Pessimistic Scenario assumes that no change
will have occurred in the technology used, in addition to the
assumption that there will be a rapid decline in the recoverable

reserve resources. Therefore, shale oil production is expected
to reach about 8 Mb/d in 2023 and then begin to decline.

It is observed from the scenarios of US shale oil production that it is
difficult to accurately predict the production volume. An apparent
discrepancy between the pessimistic and optimistic scenarios can
range from 8 to 14 Mb/d. The assumptions related to technological
developments and recoverable reserves represent the essential
aspects on which future expectations of shale oil production are
based, in addition to the expected assumptions about oil prices.

5. CONCLUSION

Progress in US shale oil production has exceeded all expectations,
as it increased from 0.34 Mb/d in 2007 to 5.8 Mb/d in 2015 and
8.60 Mb/d in 2019, representing 11.43% of global crude oil
production. Production increased between 2007 and 2019 more
than 25 times, with an annual growth rate of 58%, a very high
rate that the global oil industry has never seen before. With these
increases in shale oil, US crude oil production reached its highest
level in its long history, exceeding 12 Mb/d in 2019. This made the
United States play an essential role in the global oil market, as the
second largest importer after China, as well as the largest consumer
and producer, after exceeding Russia and Saudi Arabia in 2018.
This led to fundamental changes in the structure of international
oil trade. With the increase in US shale oil production, US crude
oil imports decreased and exports increased, as net imports fell
by 7.34 Mb/d between 2007 and 2020, a considerable amount in
the international oil markets. As a result of this increase, many
producers lost part of their market shares, especially OPEC, whose
share of global production decreased and also its share of exports
to the United States, which fell by 3.8 Mb/d during the period
2010-2019, in addition to the losses that producers suffered as a
result of the price collapse in the last quarter of 2014, the essential
part of which is due to the increase in shale oil production.

The high break-even price has been an obstacle to the development
of shale oil. However, significant technological development
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in hydraulic fracturing has helped reduce production costs.
Consequently, the break-even price decreased from $ 90/barrel
in 2010 to between $ 48-52/barrel after 2017, and US shale oil
became less sensitive to crude oil prices compared to the previous
period. OPEC has a strong tool to control shale oil, which is
the low break-even price for its oil compared to the US shale
oil break-even price, but at the same time, it is facing strong
pressures as a result of the high fiscal and external break-even
price. Consequently, it can no longer control shale oil and there are
no longer fears of the collapse of the US shale oil industry under
the pressure of a price war. The shale oil industry still faces some
environmental challenges, such as pollution and excessive water
use. However, technological development in the future can reduce
these environmental impacts and water use. Therefore, Shale oil
is expected to play a growing role in the US oil sector and the
global oil industry in the future, in 2045, shale oil production is
predicted to increase between 11 and 14 Mb/d.

The United States was distinguished by the presence of
unique legal, legislative, geological, economic, and financial
characteristics, and these unique characteristics supported the
success of the US shale oil. Therefore, we do not expect this
experience to be repeated in other countries, given that it does
not have the same characteristics and advantages.
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